Genetic characterization of Australian Mycoplasma bovis isolates through whole genome sequencing analysis.
Mycoplasma bovis is a major pathogen in cattle causing mastitis, arthritis and pneumonia. First isolated in Australian cattle in 1970, M. bovis has persisted causing serious disease in infected herds. To date, genetic analysis of Australian M. bovis isolates has not been performed. With whole genome sequencing (WGS) becoming a common tool for genetic characterization, this method was utilized to determine the degree of genetic diversity among Australian M. bovis isolates collected over a nine year period (2006-2015) from various geographical locations, anatomical sites, and from clinically affected and non-clinical carrier animals. Eighty-two M. bovis isolates underwent WGS from which single nucleotide polymorphism (SNP) analysis, comparative genomics and analysis of virulence genes was completed. SNP analysis identified a single M. bovis strain circulating throughout Australia with marked genomic similarity. Comparative genomics suggested minimal variation in gene content between isolates from clinical and carrier animals, and between isolates recovered from different anatomical sites. A total of 50 virulence genes from the virulence factors database (VFDB) were identified as highly similar in the Australian isolates, while the presence of variable surface lipoprotein (vsp) genes was greatly reduced compared to reference strain M. bovis PG45. These results highlight that, while the introduction of multiple M. bovis strains has been prevented, elimination of the current strain has not been successful. The persistence of this strain may be due to the significant role that carrier animals play in harboring the pathogen. The similarity of clinical and non-clinical isolates suggests host and environmental factors play a significant role in determining host pathogen outcomes.